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Summary 
Background 
Djibouti has been experiencing several years of draught, and with the increase of food prices 
during 2008 the food security has deteriorated. People are migrating in Djibouti town from 
rural  areas  of  Djibouti,  as  well  as  from  neighbouring  Ethiopia  and  Somalia.  Nutritional 
surveys  conducted  in  the  country  in  recent  years  have  all  shown  alarming  prevalence  of 
malnutrition. 
 
Objective 
To estimate retrospective mortality and nutritional situation among the population of Balbala, 
Djibouti town, Djibouti. 
 
Methods 
A cluster sampling survey (30 clusters of 23 families) was conducted, using standardized 
questionnaire.  Questions  were  asked  on  family  composition,  retrospective  mortality  and 
related to food security. Standard anthropometric measures were taken for children aged 6 to 
59 months. 
 
Results 
781 families were included in the survey. The  average household size was 6.3. Children 
under 5 presented 15.6% of surveyed population. 
 
The crude mortality rate was estimated at 0.34/10000/day  (95% CI 0.22-0.46) and the under 
5 mortality rate at 0.46/10000/day (95% CI 0.10-0.81). Most deaths were disease related, 
with cough being most common single cause of death in above 5 years old, while neonatal 
deaths presented half of the deaths in under 5 years old. 
 
Prevalence of global acute malnutrition among 720 children included in nutritional survey 
expressed in Z-scores using WHO standards was 20.8% (95% CI 17.9-23.8) and prevalence 
of  severe  acute  malnutrition  was  8.2%  (95%  CI  6.2-10.2).  Prevalence  of  global  acute 
malnutrition expressed in Z-scores using NCHS standards was 19.3% (95% CI 16.4-22.2) 
and prevalence of severe acute malnutrition was 4.9% (95% CI 3.3-6.5). 
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Conclusion 
The results of this survey show precarious nutritional situation among children under 5 years 
old in Balbala. One in 5 children in our survey sample was severely malnourished. Although 
the  mortality  rates  are  below  emergency  levels,  the  malnutrition  rates  are  well  above 
emergency level. The population in our sample was  a mixture of livelihood classes,  and 
malnutrition rates in more vulnerable population are likely to be higher.  
 
Although nutritional program is in place, majority of malnourished children identified in our 
survey  were  not  included  in  the  program.  Efforts  should  be  put  in  improving  the 
identification of acutely malnourished children, especially severely malnourished children 
and  providing  them  with  good  quality  treatment.  5 
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1.  Background 
 
Djibouti is a small country located in the Horn of Africa, with a landmass of 23’200 m
2. 
Statistical  office  (DISED  –  Direction  de  la  Statistique  et  des  Etudes  Démographiques) 
estimates  population  in  Djibouti  at  622'000  (2002).  Different  sources  give  population 
estimates between 430’000 and 873’166 (1, 2). MOH uses an estimation of 632’000 people 
for their surveys (3, 4). New census was conducted in June 2009, but the results are not yet 
available. The extremely hot and dry climate is hostile towards agro-pastoralist community, 
and today around two thirds of population live in the capital Djibouti town. Several years of 
draught have further forced rural population towards Djibouti town. 
 
Djibouti economy is mainly based on the revenues from Port of Djibouti, which is primary 
shipment point for Ethiopia, management of Djibouti-Ethiopian railroad and revenues from 
military basis (French, US, Japan). A new port in Doraleh has opened this year. Agriculture 
presents less than 4% of gross domestic product (5). Although the GDP per capita was 3700 
USD in 2008, the high prices of living in Djibouti and inequality in distribution of wealth 
mean that Djibouti is one of the poorest countries on earth, with 42% of population living 
under poverty line (2007 estimate).  
 
Djibouti is a net-importing country for almost all food products. With the recent increase in 
global food market prices, this had an immediate impact on food prices in Djibouti. Prices for 
certain items like sorghum have almost tripled during year 2008 according to FEWSNET (6). 
Migration towards urban centres, especially Djibouti town with more job opportunities have 
increased in past few years, following consecutive years of draught in rural areas of Djibouti, 
but also neighbouring Somalia and Ethiopia. On going and escalating conflicts in Ogaden and 
Somalia have also added to influx of population in Djibouti, and particularly Djibouti town. 
 
The newly arrived population in Djibouti town is mainly concentrated west of Ambouli river, 
in Balbala, where already in 2004 government estimated poverty incidence greater than 70% 
(7).  
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In 2006 MOH with support of UNICEF conducted Multiple Indicator Cluster Survey (EDIM 
- Enquête Djiboutienne à Indicateurs Multiples) in rural and urban areas of Djibouti (3). In 
the town of Djibouti, the study estimated prevalence of global acute malnutrition (GAM) at 
19.2% and severe acute malnutrition (SAM) at 6.7% (expressed in Z-scores NCHS growth 
standards). UNICEF and MOH conducted another wide nutritional survey at the end of 2007, 
with the main objective to confirm or not the alarming findings of EDIM (4). For the town of 
Djibouti, GAM was estimated at 17 % (± 4.5%) and prevalence of SAM 2.9% (± 1.8%). 
 
1.1.  MSF in Djibouti 
MSF Switzerland conducted an exploratory mission in Djibouti in July and August 2008, 
following several food security alerts for the country, results of the nutritional surveys and 
increase in the number of migrants and refugees in the country. As part of the assessment a 
rapid nutritional screening was performed in part of Balbala (PK12), confirming alarming 
prevalence of nutrition (8). 
 
Nutritional  project  was  opened  in  March  2009  in  Balbala.  MSF  is  currently  supporting 
ambulatory nutritional activities in 6 health centres in Balbala and Djibouti town, with an 
average of 200 severely malnourished children treated at the time. MSF has established a 
network  of  nutritional  health  workers  (Agents  nutritionells  mobiles  –  ANM)  who  are 
responsible for identifying malnourished  children in the community.  Inpatient therapeutic 
feeding  centre  (iTFC)  has  been  recently  opened  in  August  2009.  Malteser,  another 
international  non-governmental  organization  is  supporting  supplementary  nutritional 
activities in Djibouti town. 
 
1.2.  Justification 
Despite the high prevalence of malnutrition described in previous surveys and active case 
finding  by  the  ANMs,  the  number  of  children  admitted  in  nutritional  program  remained 
relatively  low.  Currently  less  than  500  globally  malnourished  children  are  admitted  in 
therapeutic  and  supplementary  feeding  programs,  while  few  thousand  would  have  been 
expected based on the prevalence. We conducted nutritional survey in Balbala to understand 
the current nutritional trends and understand the discrepancy between expected and actual 
number of beneficiaries in nutritional programs.   10 
 
2.  Objective 
 
2.1.  Main objective 
To estimate retrospective mortality and nutritional situation among the population of Balbala, 
Djibouti town, Djibouti. 
 
2.2.  Specific objectives 
·  To estimate the prevalence of malnutrition in children aged between 6 months and 5 
years. 
·  To compare prevalence of malnutrition as assessed by weight for height compared to 
MUAC scores 
·  To estimate measles vaccination coverage in children aged between 9 months and 5 
years (with or without card). 
·  To evaluate the crude mortality rate (CMR) and under five mortality rate (U5MR) 
over a retrospective period of time (10 months) and to obtain an indication on major 
causes of death. 
·  To make recommendations for MSF on the priorities to be addressed  
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3.  Methods 
 
3.1.  Surveyed population 
Survey  took  place  in  Balbala,  Djibouti  town.  All  the  households  were  included  in  the 
sampling procedure. Total population of Balbala is estimated at around 200,000 people.  
 
3.2.  Sample size 
A  2-stage  cluster  sampling  survey  was  conducted,  using  standardized  questionnaire.  30 
clusters of 23 families were included. Average household size was estimated between 5.8 (3) 
and 7.8 (7) in previous surveys. Sample size was calculated based on the data from previous 
nutritional survey, conducted in 2007, assuming prevalence of global malnutrition of 17%, 
with 4% precision, 95% confidence interval and cluster effect of 2.  
 
3.3.  Sampling procedure 
In  the  absence  of  detailed  data  per  sub-quarters  in  urban  area,  we  used  sampling  of  the 
surface. The perimeter of the area was defined on a satellite image obtained by Google Earth. 
We divided area of Balbala into 4 quarters, according to administrative borders (Balbala 1, 
Balbala 2, Hayabley and PK12) and in each quarter the number of clusters chosen depending 
on the population size. We randomly selected 30 points using E-pop software (Epicentre, 
Paris, France). Points were transferred into handheld GPS device as waypoints. Each point 
represented the starting point of the cluster; the first household selected was the one nearest 
to the GPS point. Next household was selected as the one nearest to the previous household.  
 
The recall period for retrospective mortality estimation was defined between 1
st September 
2008 (beginning of Ramadan 2008) and 29
th July 2009 (mid-survey date). The recall period 
was divided in 3 sub-periods – between beginning of Ramadan, fete de mouton (December 
6ht) and Maouloud (the day of the Prophet – 31
st March 2007. All households, including ones 
without children were included in the survey.  
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Family was defined as people sleeping under the same roof and eating together. If several 
families were sharing the same household, only one family was randomly chosen. 
 
Questionnaires 
Survey was divided in 3 parts. Individual demographic data was collected with demographic 
questionnaire, were detailed data about each family member status was collected. Second 
questionnaire collected some basic information about the family, and questions related to 
food security. Questionnaire was designed in French and administered in one of the local 
languages. Example of questionnaire in the Attachment. 
 
Nutritional survey 
All the children in the interviewed households aged between 6 and 59 months where included 
in  the  survey.  Exact  age  in  months  was  calculated  with  the  help  of  local  calendar  (see 
Attachment). Anthropometrical measurements were done using standard procedures (weight, 
height, mid-upper arm circumference (MUAC) and oedema). Information about vaccination 
status was collected for each child (with card or without) as well as the information about 
inclusion in the therapeutic feeding program. 
 
3.4.  Organisation of the survey 
Survey was conducted with 5 teams of 3 members each. The surveyors were MSF health 
workers (ANM) already working in Balbala and 5 nutritional assistants who were selected to 
work in nutritional centre but were currently not working due to low activity in the centre. All 
the surveyors spoke French and Somali and/or Afar. Teams were supervised throughout the 
survey by 2 supervisors. 
 
Before the survey, 3 days training was organized for the surveyors, which included one day 
fieldwork to test questionnaires and methodology. Questionnaires were adapted after the pre-
test. 
 
The location of each cluster was localized the day before survey by the supervisors. Each 
team completed one cluster per day.  
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3.5.  Ethical approval 
Survey was approved by Djibouti Ministry of health. All the administrative authorities in 
Balbala where informed. Oral consent was sought from each head of the family. 
 
3.6.  Statistical analysis 
Data was entered in EpiData version 3.0. All the data was analysed using stastical packages 
Epi-Info 6.04d (CDC Atlanta, WHO Geneva) and Stata
® 9.2 (StataCorp, College Station, TX 
–  USA).  Anthropomethric  indices  were  calculated  with  statistical  package  EPINUT  and 
Anthropos. 
 
Anthropometric indices (weigh/height and height/age) were calculated using the reference 
values collected by National Centre for Health Statistics (NCHS, CDC Atlanta, USA, 1977) 
and WHO (2005) and were expressed in Z-scores and as proportion of the median for the 
NCHS reference.   14 
 
4.  Results 
 
4.1.  Description of survey sample 
Between 27
th July and 2
nd August 2009 781 households were visited. Of those, 83 households 
were empty (11%) and 19 (2%) refused to participate in the survey. Finally, 679 families 
were included in the survey, and information about a total of 4273 individuals was collected.  
 
An average family size was 6.3 person/family. Overall male to female ratio was 1. Male to 
female ratio was 1.16 in the age group 0-5 years, and only 0.7 in the age group 20-39 years. 
 
Table 1. Description of survey sample, Balbala, Djibouti, August 2009. 
Total number of families  679    
Total survey population   4273   
Mean household size  6.3  4273/679 
M/F sex ratio  1.04  2170/2095 
M/F sex ratio < 5  years  1.16  358/308 
Children < 5 years (%)  15.6%  783/4052 
Median age  17   
Mean age  21    
 
The under 5 population represented 15.6% of the surveyed sample. The age group 0-5 years 
is smaller than 5-10 years in both girls and boys.  
Figure 1. Age pyramid. Balbala, Djibouti, August 2009. N = 4266. 
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4.2.   Retrospective mortality 
For the analysis of status of interviewed population and retrospective mortality, we included 
2617 persons (data from 2 teams was excluded from this analysis as they systematically did 
not report on status of non-present family members). 
 
Between 1
st of September 2008 (beginning of Ramadan) and 29
th of July 2009 (mid-survey 
date), 29 persons were reported to have died among the survey population, 6 of those were 
children under 5. 
 
The crude mortality rate was estimated at 0.34/10000/day  (95% CI 0.22-0.81) and the under 
5 mortality rate at 0.46/10000/day (95% CI 0.10-0.81). 
 
Table 2. Crude mortality rate (CMR) and under 5 mortality rate.  DEFF CMR = 0.84. 
 
  Mid-point pop.  N  Deaths/10000/day 
CMR  2617  29  0.34 (0.22-0.46) 
Under 5 mortality  399  6  0.46 (0.10-0.81) 
 
Both CMR and u5MR were slightly higher in 2
nd and 3
rd period (after December 2008). 
However, the number of events was small and confidence intervals are over-lapping, the 
results are shown for illustration only. 
 
Table 3. Crude mortality rate (CMR) and under 5 mortality rate per period of time. Period 1: 1
st 
September 2008 - 9
th December 2008, period 2: 9
th December 2008-9
th March 2009, period 3: 9
th 
March 2009 - 29
th July 2009.  
  Period 1     Period 2     Period 3 
  N  Deaths/10000/day    N  Deaths/10000/day    N  Deaths/10000/day 
CMR  7  0.27 (0.06-0.47)     7  0.30 (0.06-0.54)     14  0.38 (0.17-0.58) 
Under 5 mortality  1  0.25 (0-0.78)     2  0.56 (0-1.38)     3  0.53 (0-1.15)) 
 
Diseases were the major cause of death, with cough being the most common single cause 
(21%). Among 6 deaths under 5 years, half were neonatal deaths, 1 was due to wasting and 1 
due to hepatitis. Among adults 3 deaths due to trauma were reported – one violent death and 
2  accidents.  Among  others  there  are  different  mainly  chronic  causes  reported:  diabetes, 
cancer, old age, renal problem, paralysis. 
   16 
Table 4. Distribution of deaths per age group and cause of death,  
  <5 years  >5 years  Total 
Diarrhea  1  2  3 (11%) 
Cough  0  6  6 (21%) 
Fever  0  4  4 (14%) 
Violence  0  1  1 (4%) 
Accident  0  2  2 (7%) 
Neonatal  3  0  3 (11%) 
Others  2  7  9 (32%) 
Total   6 (21%)  22 (79%)  28 
 
4.3.  Population movements 
Among the 2617 persons included in this analysis, 92 (3.5%) were absent during the survey 
time (definition of absent was being away for more than 2 months), and 76 (2.9%) have 
newly arrived during the period.  
 
Table 5. Status of the surveyed population. N=2617. 
  N (%)  95% CI 
Present  2420 (93.5%)  90.1-04.0 
Absent  92 (3.5%)  2.1-5.0 
Newly arrive during period  76 (2.9%)  1.3-4.5 
Died  29 (1.1%)  0.7-1.5 
 
 
Table 6. Origin/destination of the persons absent or newly arrived. N=2617. 
  Absent     Newly arrived 
Djibouti rural  17 (18.5%)     33 (43.4%) 
Ethiopia  29 (31.5%)    9 (11.8%) 
Somalia  13 (13.1%)    9 (11.8%) 
Others  22 (23.9%)    17 (22.4%) 
Missing  11 (11.9%)     7 (9.1%) 
Total  92 (100%)     76 (100% 
 
Most of the family members reported to be absent during the time of the interview were away 
in  Ethiopia  or  rural  Djibouti  (Table  6).  Among  others,  the  most  commonly  stated  was 
Dourmia for the army personal (disputed area at the border with Eritrea). Most of people who 
joined families during the survey period arrived from rural Djibouti. Among others, most 
commonly stated was Djibouti town.   17 
4.4.  Nutritional survey 
A total of 722 children were included in nutritional survey according to age criteria (6 months 
– 59 months). Age distribution is shown in table below (age missing for 1 child). 
 
Table 7. Distribution of age groups among children included in the nutritional survey.  
Age group  Boys  Girls  Total 
6-17 months  88 (22.5%)  76 (23.0%)  164 (22.8%) 
18-29 months  85 (21.7%)  85 (25.8)  170 (23.6%) 
30-41 months  80 (20.5)  52 (15.8%)  132 (18.3%) 
42-53 months  87 (22.3)  62 (16.7%)  149 (20.7%) 
54-59 months  51 (13.0%)  55 (16.7%)  106 (14.7%) 
Total  291  330  721 
 
Table 8 below show the prevalence of severe and global acute malnutrition expressed in Z-
scores, using WHO and NCHS growth standard and table 9 below shows prevalence of acute 
malnutrition  expressed  as  percentage  of  median  using  NCHS  growth  standards  and  as 
assessed by MUAC. For the analysis of MUAC results, children with length less than 65 cm 
were excluded from analysis. 
 
Table  8.  Proportion  of  children  with  oedemas,  severe  acute  malnutrition  (SAM)  and  global 
acute  malnutrition  (GAM)  expressed  in  Z-scores  using  WHO  and  NCHS  growth  standards. 
Design effect GAM WHO Z-score = 2.46 
   WHO Z-scores (N=720)     NCHS Z-scores (N=716) 
  N (%)  95% CI    N (%)  95% CI 
Oedema  6 (0.8%)  0-1.7    6 (0.8%)  0-1.7 
Severe acute malnutrition  59 (8.2%)  6.2-10.2    35 (4.9%)  3.3-6.5 
Global acute malnutrition   150 (20.8%)  17.9-23.8     138 (19.3%)  16.4-22.2 
 
GAM expressed in Z-scores using WHO growth standards was 20.8% (95% CI 17.9-23.8%), 
and SAM was 8.2% (95% CI 6.2-10.2%). GAM expressed in Z-scores using NCHS growth 
standards was similar – 19.3% (95% CI 16.4-22.2%), while SAM was lower – 4.9% (95% CI 
3.3-6.5%). 
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Table  9.  Proportion  of  children  with  oedemas,  severe  acute  malnutrition  (SAM)  and  global 
acute malnutrition (GAM) expressed in percentage of median using NCHS growth standards 
and MUAC. Only children with length more than 65 cm were included in the MUAC analysis. 
   NCHS % of median (N=716)     MUAC (N=697) 
  N (%)  95% CI    N (%)  95% CI 
Oedema  6 (0.8%)  0-1.7    5 (0.8%)  0-1.5 
Severe acute malnutrition  19 (2.6%)  1.1-4.1    10 (1.4%)  0.4-2.4 
Global acute malnutrition   101 (14%)  9.9-18.1     70 (10.0%)  6.5-13.5 
 
Prevalence of GAM presented as percentage of median using NCHS standards was 14.0% 
(95% CI 9.9-18.1%) and prevalence of severe acute malnutrition was 2.6% (95% CI 1.1-4.1). 
MUAC results are only presented for children with length of more than 65 cm.  
 
Table  10.  Proportion  of  children  with  severe  acute  malnutrition  (SAM)  and  global  acute 
malnutrition (GAM) expressed in Z-scores using WHO growth standards compared to different 
MUAC cut-offs (standard and proposed 115 mm cut-off). Children with oedema were excluded. 
N=712. 
MUAC cut-offs  SAM  GAM  Normal  Total 
<110 mm  7 (100%)  0  0  7 (100%) 
110-125 mm  18 (25.7%)  22 (31.4%)  30 (42.9%)  70 (100%) 
126-135 mm  15 (12.2%)  23 (18.7%)  85 (69.1%)  123 (100%) 
>135 mm  12 (2.3%)  46 (9.0%  454 (88.7%)  512 (100%) 
         
<115 mm  16 (72.7%)  3 (13.6%)  3 (13.6%)  22 (100%) 
>115 mm  36 (5.2%)  88 (12.7%)  569 (79.9%)  690 (100%) 
 
One third of children had their height below 2 Z-scores for their age. The prevalence of 
severe stunting was 18.3% (95% CI 14.1-22.6) using WHO growth standards or 15.1% (95% 
CI 11.0-19.3) using NCHS standards. 
 
Table 11. Proportion of children with severe and global chronic malnutrition expressed in Z-
scores and as percentage of median.  
   WHO Z-scores (N=720)     NCHS Z-scores (N=720) 
  N (%)  95% CI    N (%)  95% CI 
Severe stunting  132 (18.3%)  14.1-22.6    109 (15.1%)  11.0-19.3 
Global stunting  249 (34.6%)  29.1-40.0     216 (30%)  25.4-34.5 
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4.5.  Measles vaccination coverage 
Among 722 children included in nutritional survey, 602 were aged 9 months or older. Most 
of the children were vaccinated and had vaccination card - 464 (68.1%), another 179 children 
were vaccinated according to their caretakers but they were not able to show vaccination card 
(26.3%).  
 
The presumed vaccination coverage was 94.4% (95% CI 91.7-97.2%). 
 
4.6.  Household information 
Among 670 families interviewed, 105 (15.7%, 95% CI 8.9-22.4) were headed by a woman.  
 
One third of the families moved to Balbala in last 5 years (29.9%, 95% CI 22.9-36.8). Table 
10 shows association between time of arrival to current location in Balbala and origin. Under 
“Others”  most  of  the  interviewees  stated  that  they  have  moved  to  current  location  from 
another site in Balbala. 
 
Table 12. Association between time of arrival to Balbala and origin. P < 0.001. Balbala, Djibouti, 
August 2009. 
   <2 years  2-5 years  >5 years  Total 
Djibouti rural  8 (19.1%)  38 (24.2%)  91 (19.5%)  137 (20.6%) 
Djibouti town  13 (31.0%)  67 (42.7%)  182 (39.0%)  262 (39.3%) 
Ethiopia  6 (14.3%)  7 (4.5%)  22 (3.3%)  22 (3.3%) 
Somalia  4 (9.5%)  6 (3.8%)  8 (1.7%)  18 (2.7%) 
Others  11 (26.2%)  39 (24.8%)  177 (37.9%)  227 (34.1%) 
Total   42 (6.3%)  157 (23.6%)  467 (70.1%)  666 
 
Most  of  the  families  moved  to  Balbala  because  the  house  prices  are  cheaper  in  Balbala 
compared  to  the  town  and  they  were  either  able  to  rent  a  house  or  even  buy  their  own 
property.  Some  families  also  stated  that  they  were  moved  from  Djibouti  town  by  the 
authorities and they received land in exchange in Balbala. 56 (9%) of families moved to 
Balbala because of draught and hunger, mainly from rural parts of Djibouti. Another 28% 
came to Balbala because they were looking for work. 15 families (2%) left their home place 
because of insecurity, half of those families arrived from Somalia. 
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As the source of the revenue, almost half of the families stated their principal source of 
revenue  is  salary  or  pension,  34%  were  relying  on  occasional  works,  13%  on  petite 
commerce and last 3% relied solely on gifts.  
 
Number of meals eaten by adults per day are shown in table below, comparing period around 
survey time and few months before in March. During the period of survey more families 
were able to eat 3 or more meals per day compared to period in March. Number of meals 
eaten by children under 5 was similar and is not shown here. 
Table 13. Average number of meals for adults per day during the period of the survey and in 
March (period of Malaoud). Balbala, Djibouti, August 2009. 
   Now     March 
Number of meals  N (%)  95% CI    N (%)  95% CI 
1/day  8 (1.2%)  0.0-2.6    9 (1.3%)  0.0-2.6 
2/day  54 (8.1%)  2.7-13.4    76 (11.3%)  5.3-13.4 
3 or more/day  609 (90.8%)  85.0-96.5     586 (87.3%)  80.8-93.8 
 
Most  of  the  families  are  buying  water  in  the  public  tapes  (41.1%)  or  through  re-sellers, 
including water trucking (31%), 20.4% of families reported to have private water tap in their 
house. Remaining families were accessing water at their neighbours. 
 
Majority of families have reported to pay for the water (94.3%), the rest were either getting it 
for free from neighbours as a gift, or were living in area were water was provided free of 
charge by the states (as service for war veterans). 
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Discussion 
 
4.7.  Survey sample 
The  average  family  size  was  6.3  persons/family.  This  is  similar  to  5.8  persons/family 
observed in EDIM survey covering all Djibouti (3) and less compared to 7.8 documented in 
EFSA in Djibouti town (7). Our sample was drawn from total population of Balbala, which 
although  poorer  area  in  Djibouti  town,  has  nevertheless  mixed  livelihood  structure.  The 
higher family size in food security assessment could be explained by sample deliberately 
biased towards poorer families. 
 
The proportion of children under 5 in our sample was 15.6%. This is similar to 15.5% found 
in EFSA survey (7), but higher compared to 9.2% of children under 5 found in EDIM survey 
(9.2%) (3). 
 
The age pyramid shows a wide base, although  the under 5 age  group is slightly smaller 
compared to 5-10 years old. There were more women in age group 20-39 years old and more 
men in age group 40-59. This could be explained by the way teams were assigning age to the 
family members – while head of family was usually able to give exact age with date of birth 
for  their  children,  they  did  not  know  their  own  age  or  age  of  other  adult  members  of 
household. Surveyors were trying to estimate the age and had tendency to assign older age to 
men compared to women in the same household. Similar predominance of women in 20-39 
years age group was observed in EDIM survey, were they explained it by influx of women 
from neighbouring countries looking for work (3). It could be on the contrary argued that 
men are more likely to come to town to look for job. 
 
4.8.  Retrospective mortality 
A total of 29 deaths were reported during the recall period. The crude mortality rate and 
under 5 mortality rate with their confidence intervals were below the emergency thresholds 
defined for African region (emergency threshold CMR >1/10000/day, U5MR >2/10000/day). 
Under 5 mortality rate in our sample was similar to 94/1000 live births estimated in EDIM   22 
survey in 2006 (this could be expressed as 0.5 deaths/10.000/day) (3). It is possible that 
deaths were underreported, especially those of young children and infants. 
 
Most of the reported deaths were due to diseases, 2 were due to accidents and 1 due to 
violence. The most common cause was cough (6/29 deaths), all 6 deaths occurred in people 
older than 5 years. Although this kind of survey does not permit to establish exact cause of 
death, those deaths could be due to tuberculosis. Djibouti has one of the highest estimated 
incidence rates of tuberculosis in the world (813/100.000), while case detection rate in 2007 
was only 45% (9). 
 
4.9.  Nutritional status 
Prevalence of GAM expressed in Z-scores of NCHS growth standards was 19.3% (95% CI 
16.4-22.2) and SAM was 4.9% (95% CI 3.3-6.5). These rates are above emergency level 
(defined  as  >10%  GAM  expressed  in  Z-scores  NCHS  standards).  Prevalence  of  GAM 
expressed in Z-scores using WHO growth standards was 20.8% (95% CI 17.9-23.8%), and 
SAM was 8.2% (95% CI 6.2-10.2%). 
 
Previous surveys conducted in Djibouti town are compared with current survey in table 14. 
All nutritional indicators available are shown, with confidence intervals when available. 
 
Table 14. Summary of results of nutritional surveys conducted in Djibouti town between 2006 
and  2009.  EDIM  –  Enquête  Djiboutienne  à  Indicateurs  Multiples,  EFSA  –  Emergency  food 
security assessment, SAM – severe acute malnutrition, GAM – global acute malnutrition. 
  
EDIM 2006  
Djibouti 
town (3) 
MOH Nov. 2007 
Djibouti town (4) 
MSF screening 
July 2008        
PK12 Balbala (8) 
EFSA Dec. 2008   
Djibouti town 
poor   (7) 
MSF July-Aug. 09    
Balbala 
           
SAM Z-score WHO    3.6% (1.8-5.2)  12.0%    8.2% (6.2-10.2) 
GAM Z-score WHO    14.9 (10.9-19.0)  37.2%    20.8% (17.9-23.8) 
           
SAM Z-score NCHS  6.7%  2.9% (1.1-4.7)      4.9% (3.3-6.5) 
GAM Z-score NCHS  19.2%  17.1% (12.6-21.7)      19.3% (16.4-22.1) 
           
SAM % median      3.2%    2.6% (1.1-4.1) 
GAM % median      23.8%    14.0% (9.9-18.1) 
           
SAM MUAC      1.8%  2.8%  1.4% (0.4-2.4) 
GAM MUAC        10.0%  8.4%  10.0% (6.5-13.5)   23 
 
The national nutritional survey conducted at the end of 2007 showed prevalence of GAM 
expressed in Z-scores of NCHS growth standards in Djibouti town of 17% (± 4.5%) and 
prevalence of SAM 2.9% (± 1.8%). In a quick nutritional assessment conducted as part of 
exploratory  mission  in  Djibouti  (non-randomised)  in  PK12  quarter  of  Balbala  in  August 
2008,  the  estimated  prevalence  expressed  in  percentage  of  median  using  NCHS  growth 
standards of GAM was 23.8% and SAM was 3.2% (8). Our findings are in line with those 
results.  Survey  conducted  in  2007  was  targeting  all  the  population  of  Djibouti  town, 
including the better off areas of centre of the town. Nutritional assessment was conducted 
only in PK12, a quarter defined as poor in Balbala. In addition, the food security situation in 
Djibouti town was deteriorating since beginning of 2008, when prices of certain essential 
foods, like sorghum, have more than doubled compared to previous years, but has somehow 
improved in first few months of 2009 (6).  
 
Only  13  of  101  identified  malnourished  children  (by  percentage  of  median  NCHS,  as 
currently used in Djibouti) were reported to be included in the nutritional program (although 
part  of  information  was  missing).  Nevertheless,  majority  of  children  identified  as 
malnourished in our sample were not yet included in nutritional program. Currently, the MSF 
nutritional agents are identifying malnourished children with MUAC and are referring those 
with red and orange MUAC (<125 mm) to the health centre, and give advice to those with 
yellow MUAC (125-135 mm) to have their weight/height checked in the health centre. In our 
sample however, only 37% of acutely malnourished children (percentage of median) could be 
identified  by  MUAC  <125  mm  (red  and  orange).  Even  when  extending  the  threshold  to 
MUAC <135 mm, 34% of acutely malnourished children were still not identified by MUAC. 
Current  cut-offs  of  MUAC  are  not  the  best  identification  tool  for  acutely  malnourished 
children  in  this  population  and  have  to  be  adapted  or  accompanied  with  other  criteria  if 
community screenings are to be used as entry in the program. 
 
Table  11  below  presents  the  extrapolated  number  of  children  expected  in  the  nutritional 
program,  using  either  prevalence  estimated  as  percentage  of  median  (NCHS  growth 
standard), which is currently used standard for inclusion in nutritional program, and as Z-
scores of WHO growth standards, the internationally recommended standard. 
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Table 14. Extrapolation of the number of children expected in nutritional program, based on 
the population of 200,000 and 15.6% under 5.  Balbala, Djibouti, August 2009. 
   NCHS % of median     WHO Z-scores 
 
Proportion in 
surveyed population 
Extrapolated 
number   
Proportion in 
surveyed population 
Extrapolated 
number 
Severe acute 
malnutrition  2.6% (1.1-4.1)  811 (343-1279)    8.2% (6.2-10.2)  2558 (1934-3182) 
Global acute 
malnutrition  14% (9.9-18.1)  4368 (3058-5647)     20.8% (17.9-23.8)  6490 (5580-7426) 
 
The number of children currently admitted in therapeutic feeding program is around 200 
(including some areas of Djibouti town), and some of them have been in the program already 
for months. The total number expected severely malnourished children was estimated around 
800 in Balbala only. Moderately malnourished children admitted in supplementary feeding 
program are receiving weekly ratios of corn soya blend (CSB).  
 
In our sample, the proportion of acutely malnourished children is similar using two standards, 
however proportion of severely malnourished  children is more than 3-times higher  when 
WHO standards are used. WHO standards are better identifying children at higher risk of 
death, and as treatment of severe and moderately malnourished children differs in Djibouti, it 
is important that severely malnourished children receive optimal treatment. 
 
If the admission criteria change to WHO growth standards, the expected number of severely 
malnourished children admitted in ambulatory program would increase considerably. 
 
4.10.  Measles vaccination coverage 
Measles vaccination coverage was above 90%, and most of vaccinations could be verified by 
vaccination  card.  In  December  2008  MOH  implemented  door-to-door  mass  vaccination 
campaign in Djibouti.  
 
4.11.  Household information 
In our survey sample, 16% of households were headed by a woman. In EDIM survey, this 
proportion was 19% (3). 
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During the time of the survey 11% of households were empty. Information on where the 
inhabitants are was not systematically collected, however in most of the cases reported family 
was travelling outside of town. Leaving town is typical during this hottest period of the year, 
and families who can afford it leave to cooler rural areas of Djibouti or to neighbouring 
countries.  
 
Two thirds of families were residing in Balbala since more than 5 years. Another 30% arrived 
in last 5 years, majority of them moved from Djibouti town, followed by rural Djibouti and 
neighbouring Somalia and Ethiopia. Life is cheaper in Balbala compared to Djibouti town, 
house rent is cheaper and until recently people were able to buy property.  
 
Almost half of the families in our sample had at least one family member working under 
some  kind  of  contract  and  receiving  salary  or  pension.  The  other  half  was  relying  on 
occasional works, or income from small roadside trade. 3% of families relied solely on gifts 
for  their  survival.  These  proportions  are  similar  as  described  in  EFSA  (7).  Since  the 
recommendation of EFSA, WFP has implemented food for work for the most vulnerable 
families in Balbala, and for 10 families in our sample this was the main source of food. 
 
Proportion of families who were able to eat 3 or more meals per day has slightly increased 
compared to 3 months ago. The numbers are too small to interpret, but the improvement 
might  be  partially  due  to  slight  decrease  in  prices  and  implementation  of  food  for  work 
strategy of WFP. 
 
4.12.  Limitations of the survey  
Survey was conducted during the hottest period of the year in one of the hottest places on 
earth,  with  the  temperatures  well  above  40  degrees  during  the  day.  This  made  working 
conditions for the teams very difficult and might have affected the quality of work. 
 
Survey  areas were taken from  a more than a  year old satellite picture and  clusters were 
chosen inside it. It could be that inhabited areas have extended and these newly populated 
areas were excluded from the sample, thus causing selection bias. 
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Teams were composed of nutritional agents working for MSF, who were mainly comfortable 
with antropometric measurements, but some of them had difficulties with understanding the 
importance  of  some  questions.  Data  on  personal  movements  and  mortality  had  to  be 
discarded from 2 teams as they were systematically missing this information. This might 
have biased results, although all the areas in Balbala remain represented with the data of 
remaining teams. 
 
Design effect for the nutritional indicators in our survey was bigger than 2, which is higher 
than  normally  estimated.  This  is  due  to  the  fact  that  population  in  Balbala  is  not 
homogeneous,  proportion  of  GAM  expressed  in  Z-scores  using  WHO  standards  varied 
between 0 to 48% in different clusters.   27 
 
5.  Conclusion 
 
The results of this survey show the precarious nutritional situation among children under 5 
years old in Balbala. One in 5 children in our survey sample was severely malnourished. 
Although  the  mortality  rates  are  below  emergency  levels,  the  malnutrition  rates  are  well 
above emergency level. The population in our sample was a mixture of livelihood classes, 
and malnutrition rates in more vulnerable population are likely to be higher.  
 
Efforts  should  be  put  in  improving  the  identification  of  acutely  malnourished  children, 
especially severely malnourished children and providing them with good quality treatment.  28 
 
6.  Recommendations  
·  To  improve  identification  and  inclusion  of  malnourished  children  in  the  already 
existing nutritional programs, by: 
o  Reinforcing the community part of the program by increasing the number of 
ANMs in accordance to the population size of the quarter 
o  Change of the non-selective door-to-door screening strategy to more targeted 
screenings in identified vulnerable sub-quarters 
o  Liase with the network of MOH CHWs 
o  Liase with community leaders and local authorities in each sub-area to better 
understand the context and identify vulnerable areas 
o  Similarly,  make  contacts  with  numerous  local  associations,  that  can  help 
identify vulnerable areas 
·  Adapt the screening strategy: 
o  Adapt the MUAC cut-off  
o  Organize  weight  for  height  screening  in  identified  vulnerable  areas  and 
include malnourished children directly in the program 
·  Lobby with WHO and MOH to change as soon as possible to WHO growth standards 
to be able to adequately treat children at highest risk. This should include change of 
MUAC cut-off for severe malnutrition to <115 mm as recommended by WHO. 
·  At the therapeutic and supplementary feeding program level: 
o  Assure with MOH and other partners that children referred to the program are 
admitted  immediately  even  if  it  is  not  distribution  day,  and  that  they 
immediately receive all the needed care 
o  Think about tuberculosis at all levels of care for malnourished children, as in 
this area the incidence is very high and malnutrition is one of the sings of 
tuberculosis  in  children.  Especially  important  for  children  that  have  been 
included in the program for long time without gaining weight. 
·  Lobby with WFP for families of malnourished children to be included in the food for 
work program, as they are among the most vulnerable   29 
·  Monitor general food security situation at least via food prices, as it is expected that 
food  prices  will  increase  again  in  coming  months,  which  might  again  aggravate 
nutritional situation 
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Annex 1. Map of Djibouti town with Balbala Google Earth, March 2008.   31 
Annex 2. Nutritional questionnaire. 
Enquête nutritionnelle Balbala, Djibouti 2009
Date (jj/mm/aaaa) ......../……./2009
Grappe N°   ............……. Equipe ...............
Poids/ 
Taille
(mois) (mm) 0= Non (kg) (cm) % median 0=Non 0=Non 1=sais pas 0= Non
    M/F ### 1= Oui ##.# ### 1=Oui (carte) 1=Oui UNS 2=abandon 1= Oui
2=Oui UNTa 3=autre - 
préciser
3=Oui hopital
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
 Sexe Vacci 
rougeole
No No. 
Famille
Age MUAC Taille Poids Oedeme Si no, 
pourqui?
Référé Pris en 
charge    
2=Oui (sans 
carte)  32 
Annex 3. Demographic individual questionnaire. 
No Etat Sexe Age
Présent à 
début 
Ramadan
Présent à 
fete de 
mouton 
Présent à 
Moloud
Cause principale 
du décès
Date du décès Lieu du décès
Lieu du 
décès
Absent de/Arrive en
Est allé à/             En 
provenance de
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Feuille 1          Questionnaire individuel-  Enquête démographique, mortalité –  Balbala, Djibouti ville, Djibout, 2009
Date (jj/mm/aaaa) ………../………/2009                                                              Grappe N°  ……………………….
Equipe ……………………..  Famille N°  …………………………..                                                                                                                                                                                               
Accord oral obtenu     oui / non                    
0= 0-11m        
1= 1 an                
2= 2 ans                      
etc…
0= Non        
1= Oui 
2=Incounnu
0= Non           
1= oui            
2= Inconnu
1=diarrhée      2=toux         
3=fièvre 
4=malnutrition 
5=violence    6=autre - 
préciser
M= homme            
F= femme
V=vivant(e) 
M=mort(e)  
A=absent(e) 
N=nouveau-
arrivé(e)
Décès Absence/nouveau-arrivé
0= Non        
1= Oui
Démographique    (toutes les personnes de la famille inclue)
1=Djibouti rural     
2=Ethiopie    
3=Somalie       
4=autre-précise   
9=incounnu
1= avant fete de 
mouton          2=entre 
fete de mouton et 
Moloud  3=apres 
Moloud    9= Inconnu
1= avant fete de 
mouton          2=entre 
fete de mouton et 
Moloud  3=apres 
Moloud    9= Inconnu
1=  hopital 
2=maison 
3=autre - 
préciser
1=Djibouti ville 
2=Djibouti rural     
3=Ethiopie    4=Somalie       
5=autre-précise  33 
Appendix 4. Questionnaire for the head of family. 
Chef de famille 1 Homme (père) 4 Femme seule
2 Homme (jeune) 5 Grand-mère
3 Femme mariée 6 Autre
Quand êtes-vous arrivé à Balbala Ans
Vous êtes venu d’où? 1 Djibouti rural 4 Somalie
2 Djibouti ville 5 Né a Balbala
3 Ethiopie 6 Autre - précise
Pour quelle raison êtes-vous partit? 1 Sécheresse 4 Insécurité
2 Cherche de travaille 5 Autre - précise
3 Manque de nourriture
Principale source de revenu pour la famille 1 Travail occasionnel 5 Une main-d'œuvre qualifiée et domestique
2 Salaire /pension 6 Solidarité
3 Petite commerce 7 Autre - précise
4 Vente de produits alimentaires
Source habituelle de nourriture pour la famille 1 Marché (acheter) 4 PAM (food for work)
2 Propre production 5 Cadeau/solidarité
3 Emprunter 6 Autre - précise
Nombre de repas / jour (adultes) moyenne ce mois
Nombre de repas / jour moyenne enfants de moins-5 ans ce mois
Nombre de repas / jour moyenne en mars adultes
Nombre de repas / jour moyenne en mars enfants de moins-5
Accès à l'eau 1 Robinet public 4 Chez voisins
2 Robinet privé 5 Camion
3 Revendeurs 6 Autre
L'eau payant? 1 Payant 3 Cadeu/solidarité
2 Gratuit
Distance En mètre
Suite          Questionnaire pour le chef de famille -  Enquête démographique, mortalité –  Balbala, Djibouti ville, Djibouti, 2009